Bone marrow mononuclear cell transplantation increases metalloproteinase-9 and 13 and decreases tissue inhibitors of metalloproteinase-1 and 2 expression in the liver of cholestatic rats.
Liver fibrosis results from chronic injury followed by activation of macrophages and fibrogenic cells like myofibroblasts and activated hepatic stellate cells. These fibrogenic cells express α-smooth muscle actin (α-SMA) and produce excessive extracellular matrix (ECM), with disorganization and loss of function of hepatic parenchyma. It is known that increased levels of metalloproteinases (MMPs) in liver fibrosis are associated with reduction of the pathologic ECM and fibrosis resolution. Recently, it has been shown that bone marrow mononuclear cells (BMMNCs) may reduce collagen and α-SMA expression, and ameliorate liver function in cholestatic rats. Therefore, this study aimed to analyze MMP-2, MMP-9 and MMP-13, and tissue inhibitors of MMPs (TIMPs)-1 and TIMP-2 in the liver of cholestatic rats transplanted with BMMNC. Animals were divided into normal rats, cholestatic rats obtained after 14 and 21 days of bile duct ligation (BDL), and rats obtained after 14 days of BDL that received BMMNCs and were killed after 7 days. MMP and TIMP expression was assessed by Western blotting, along with α-SMA, CD68 and CD11b expression by confocal microscopy. Western blotting analysis showed that 14-day BDL animals had significantly reduced amounts of MMP-2 and MMP-13, but increased amounts of MMP-9 compared to normal rats. After 21 days of BDL, overall MMP amounts were decreased and TIMPs were increased. BMMNC transplantation significantly increased MMP-9 and MMP-13, and decreased TIMP expression. Increased MMP activity was confirmed by zymography. MMP-9 and MMP-13 were expressed by macrophages near fibrotic septa, suggesting BMMNC may stimulate MMP production in fibrotic livers, contributing to ECM degradation and hepatic regeneration.